Calibration and volume mixing ratios (VMR) calculations
Calibration coefficients, also called normalized sensitivities (S norm ) were calculated for each atomic mass unit (amu, m/z) using the approach of Taipale et al., (2008) . Normalized sensitivities S norm were expressed in units of normalized counts/sec/ppbv (ncps/ppbv) as follows:
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PTR-MS based water vapour flux measurements and comparison with a reference system.
Water vapour concentrations and fluxes were measured using a standard reference system based on the combination of a closed path infrared gas analyzer (IRGA, Model 7000, Li-COR) and the sonic anemometer. Both instruments were set to a sampling frequency of 20 Hz. Ambient air close to the sonic sensor head was continuously sampled through the main line (inlet at 10 m) leading to the IRGA instrument. Fluxes were calculated by the eddy covariance (EC) method, as implemented before by Loubet et al., (2011) . Additionally a high frequency losses corrections was implemented based on the co-ogive method as in (Ammann et al., 2006) EC water vapour fluxes from the standard reference system were also compared to DEC water vapour fluxes derived from the signal at m/z 37 of the PTR-MS (Ammann et al., 2006 between the signal at m/z 37 and the concentration of the water vapour (Ammann et al., 2006) .
Ion counts at m/z 37 were calibrated against the reference IRGA concentration, in order to investigate the relationship between the m/z 37 signal and the water vapour concentration in the sampled air (Fig. S1 ). This good agreement supports our PTR-MS eddy flux measurements of VOCs.
Comparison between DEC fluxes and vertical concentration gradients
Isoprene fluxes derived by DEC were also compared to the vertical gradient of isoprene concentration inside the canopy multiplied by the friction velocity:
Although one cannot quantitatively derive a flux from the gradient method, because the lower measurement height was not only within the roughness sublayer, but also located below some of the sources inside the canopy, the correlation found was fairly strong (R 2 = 0.6), lending further confidence to the DEC flux measurements ( Figure S5 ). Here, the measured gradient stands for a proxy of the above-canopy gradient and u * as a proxy for the eddy-diffusivity, which in reality depends further on atmospheric stability. 
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Time for diffusion transport of a trace gas
The turbulent transport time between the measurement height ( ) and the ground surface can be expressed as the transfer resistance through each layer multiplied by the layer height (Garland, 1977) .
where is the canopy displacement height and is the canopy roughness length. Estimates from the literature gives =0.7* where is the canopy height, and = 0.13* .
Turbulent resistances within and above the canopy, and respectively, are expressed as:
where k(=0.4) is the von Kármán constant, and are the canopy roughness lengh for temperature and momentum, (=0.02 m; (Personne et al., 2009) ) is the ground surface roughness length below the canopy; is the attenuation coefficient for the decrease of the wind speed inside the canopy, defined as LAI/2 (Yi, 2008) , is the eddy diffusivity at the canopy height; and and are dimensionless stability correction functions for heat and momentum (Dyer, 1974 ).
In the current study the transport time was estimated to be in the range of 30-60 s in daytime.
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GC-MS (cartridges)/PTR-MS monoterpene field comparison
Additionally to the measurements presented in the manuscript, monoterpenes samples have been collected inside the forest of the O 3 HP, using sampling cartridges containing Tenax TA absorbent. The same storage procedure and analytical method (GC/MS) than for isoprene cartidges has been applied (see section 2.2 of the manuscript). Over the whole measurement period, α-pinene was representing 80±13% of the total monoterpenes at the site. Limonene was the second most abundant monoterpene (15±9%), but its mixing ratios were very close to the detection limits, and always below 15 ppt Other monoterpenes, such as camphene, have been detected but were usually below the quantification limit.
A comparison between the GC-MS and PTR-MS monoterpenes measurements was conducted at the O 3 HP on June 17 th , when both PTR-MS and cartridges were sampling at 2 m height, i.e inside the canopy. On the day of the intercomparison, the only monoterpene detected from the cartridge analysis was α-pinene. The PTR-MS and GC-MS monoterpene measurements were in good quantitative agreement, even though a small ~14% positive bias in the PTR-MS measurements has been observed. A correlation plot of the PTR-MS versus GC-MS α pinene measurements was described by a linear regression equation and a R 2 =0.8595 (Fig. S6 ). 
